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Research on Anode Microstructures and Polarization Characteristics of Anode Supported Solid Oxide Fuel Cell
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Anode supported tubular solid oxide fuel cell is fabricated by extrusion and dip coating process. By changing the size
and amount of the pore former, the effects of anode micro structure, i.e., porosity and pore diameter etc., were
evaluated through voltage and AC impedance measurements. Addition of pore former improved the cell
performance for large fuel utilization case due to the reduction of concentration overpotential.  On the other hand,
increase of porosity and pore diameter lead to deterioration of cell performance for low fuel utilization case. This is
attributed to the poor connection of electric and ionic paths and decrease of three phase boundary. For tubular anode
supported SOFCs, electric resistance in the axial direction should be considered.
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Fig.1 Schematic of fabricated anode supported SOFC

Table 1 Anode properties

Cell number 112 | 3|4 | 5
Diameter of pore-former (um) - 15 3.0
Additive amount of pore former
-1 91(17] 9 |17
(Wt.%)
Porosity after sintering & reduction
24.5|32.1|141.8|38.9/47.3
(%)
Median pore diameter (um) 0.37|0.77]0.88]0.99|1.27
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Fig. 2 Power generating characteristics. (a) H,= 2 ccm, N,= 28

ccm, (b) Hy=5 ccm, Np= 25 cecm, (¢) Hp= 20 cecm, Np= 10 ccm,
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Fig. 3 Obtained impedance spectra and equivalent circuit
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Fig. 4 Ro, Ry, and R, values for H, =2 ccm, N, = 28 ccm at 0.1
A with 10 % of AC component
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